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— (54) Title: NICKEL-BASED ALLOY WITH EXCELLENT CORROSION RESISTANCE IN INORGANIC-ACID-CONTAINING 
SUPERCRITICAL WATER ENVIRONMENT 

= (54)&®<»%ft: «t«B«#jffiBff*B«l=»-t«ltfttt(=Stl^N i S££ 

(57) Abstract: A nickel-based alloy which has a composition comprising 43 to 50%, excluding 43%, chromium, 0.1 to 2% molyb- 
^™ denum, 0.001 to 0.05% magnesium, 0.001 to 0.04% nitrogen, 0.05 to 0.5% manganese, at least one optional ingredient selected 
== between 0.05 to 1.0% iron and 0.01 to 0.1% silicon, and nickel and unavoidable impurities as the remainder, wherein the amount of 
^= carbon contained as an unavoidable impurity has been regulated to 0.05% or smaller. It has excellent corrosion resistance in super- 
critical water containing an inorganic acid. Also provided is a member for supercritical-water process reactor which comprises the 

nickel-based alloy. 
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Nii:Hf so., o i %^±#wT&;i£T$m£^-r ! fo©©> o. i%^^ 

T#Fi:L<fcV>. Wc^ot, Hf©#fitt0. 0 1%~0. 1% (-Jgffi: 
L<«, 0. 0 2-0. 0 5 %) igfe6ft§. 
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F e£<ktfS i : 

<fcl>. Lfc^L FeC^flHO. 1%~10% (-SJFSKtt, 0. 

5~4%) tj^&sns. 

HSStSittO. 0 1 %^±^-r5-iT^^^Tfe©0, 0. 
Atttt s £ , ffi££te**#{t;T * fc «> fc MfititrWjiI^7j^iit * 5 If 

01%~0. 1% <-Jiff*b<tt, 0. O2~0. 05%) tfe®t>n% 0 
C : 



ci)i<, ssfcftfflsa (4 oo~6 5 co Tfifitwf*^ LThmsmm* 
mn^rc^izmmm^mmmu^nxmmm^mm^mmriz^x^ 

(Da) St*% <^T> %imm%Z^T) r\ C r : 2 8j§~3 4X*jS. 
W : 0 . 1 fi~ l'. 0 X5feSt, Mg : 0. 001-0. 0 5 %, N : 0 . 001 
-0. 0 4%, Mn:0. 0 5-0. 5 % ££WU SBBtfN i "SJM^ 
Mtlfr Sft 0 > *itf5tt*ttto£ LT^SftS CSS 0.05 %^TiliILfclM 

$ft§Nis^t «tti»^Wje«if7K»«, #t^^^t?*«^@ 
s^/su? (4 o o~6 5 o°o \z^nmunhx ^mm^mmmu^ nx 
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(Db) tfjfB (Da) f3ifc©llJ&£WT§N iS^t, ±1ESffi©-ffifc# 

(Dc) tufa (Da) E«©fij$£ir-r*N ±M©-Sl;f 
$£{3 Mo : 0. 0 1-0. 5**j», Hf : 0. 01-0. 1%<D1M 

(Dd) tfrta (Da) iB«oia^*wr*N is^i:, ±§m^(D-mzm 

*_T, ^efcFe : 0. 1-10%, Si : 0. 0 1-0. 1 %©l@£fctt2 

(D 1) C r : 2 8j£i-3 4%*$!, W: 0. ljfi~l. 0 Mg : 0. 

001-0. 05%, N : 0. 001-0. 04%, Mn: 0. 05-0. 5% 

(D2) C r : 2 8 jg~ 3 4 %*?i, W: 0. 0 Mg : 0. 

0 0 1- 0. 0 5 %, N : 0 . 001-0. 0 4%, Mn: 0. 05-0. 5% 

£bfc, Nb: 1. 0j£i~6%£^WU »ffl#N Ifc^tf^T^Ftt**^ 

(D3) C r : 2 8M~3 4%*$t, W: 0. 1 j@~ 1 . 0%*#t, Mg : 0. 
001-0. 0 5 %, N : 0. 0 0 1-0. 0 4%, Mn : 0. 05-0. 5% 

$51:, Mo: 0. 01-0. 5 %*$!, H f : 0 . 01-0. lXClt* 
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*TTo»jc*j»A*jnttic«nfcN i 

(D4) C r : 2 8jg~3 4%*^, W: 0. 1 j®~ 1 . 0 %*}ft, Mg : 0. 
001-0. 05%, N: 0. 001-0. 0 4%, Mn: 0. 05-0. 5% 

S^L Fe : 0. 1-10%, Si : 0. 01-0. 1 %© 1 2 S 

m^m-kmnrnzmntcN i 

(D5) Cr : 28^-34 %*«, W : 0 . 1 j®~ 1 . 0 X**, Mg: 0. 
001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn : 0. 05-0. 5% 

Nb : 1. 0j®~6 %£^rU 
^t, Mo: 0. 0 1-0. 5fc5fe», Hf : 0. 01-0. l%CDlffi£ 

(D6) C r : 2 8®~3 4X*», W : 0 . 1®-1. 0 %*ft, Mg : 0. 
001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn : 0. 05-0. 5% 

mi, 

Nb: 1. 01~6%§ttb, 
SSfc, F e : 0. 1-10%, Si :0. 0 1-0. 1 %CDl«££te2@ 
^tfb, SAWN i &J;^WM^M»£>&D, ^FpJjB^FIUfitltbT^Sn 

»&#j&&§ijn£K:ffin&N is^i, 

(D 7) C r : 2 80-3 4%*^, W: 0. 1 jg- 1 . 0 Mg : 0. 

001-0. 0 5 %, N: 0. 001-0. 0 4%, Mn: 0. 05-0. 5% 

Mo : 0. 0 1-0. 5%*^, Hf : 0. 0 1-0. !%©llf 
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Fe:0. 1-10%, Si : 0. 01-0. 1 %©li^^S21 

(D8) C r : 2 8jg~3 4%*$!, W: 0. 1 jg~ 1 . OX**, Mg : 0. 
001-0. 0 5 %, N : 0. 001-0. 0 4 %, Mn : 0. 05-0. 5% 

Nb : 1. 0i~6%mt> 

Mo: 0. 01-0. 5%*i, Hf : 0. 0 1-0. 

Fe : 0. 1-10%, Si : 0. 01-0. I%©lltfc(i2l 

% cms o.o5 %&TizmmLtm!&*^?%mmm^mmR7mmTT*<D 

(D 9 ) jffrlE (D 1 ) , (D2) , (D3), (D4), (D 5) , (D6), 

(D7) (D8) izmm(D&i&*G?zMjfoi)m±mnmzmnfrN iM 

C i- , W : 

4X*StC^*fc.— Iff$b<H 2 8. 5-3 3 X*iTfife«. 

IWl^ttulBN i g£&D&,W£0. 1 %^imtf§:iWTS^o 
1. 0%R±^#T^<hCrt(DM^(C*5UTffi^^tt^^L, 
#mtt*«fiT'rso^*b<^Vi.Lfc*JoT,WO^ftttO. ljg~l. 0% 
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*» (-S£?£b< W:0. ljS~0. 5%) i^btll.. 
N, Mnfei^Mg : 

N, Mn:fe£l*Mg£##£ : &S;i£K:«fc0, H&SBN i g£&D<D*B£^&£ 
ft±£it.3 #5. -tfcfc^ N, Mnfi«fctfMgli#ffi?»4N i-fc 

c*l£££te£i*, I2iMll:<<t^im§ 0 b^U N<Z)^ft 

M£0. 001-0. 04% (-ijfSKii 0. 005-0. 03 %) 
#5ft3.H3l3££, MnCMittO. 0 5%*#SrTttffiS^b03»*tt&<, - 
0. 5X*jeAS^W*Ttt*lltt^iattff*lli*K:*^*»**J»Af!l 
ntmt^.^uT, MnfflMtiiO. 0 5-0. 5X(-B»SL<tt, 
0. 1-0. 4%) i^i6e»n^c ^l:Mg fcffi££ft£fl±$12-5/&#T& 
^O^ft^O. 0 0 1X*»T?ttffi^MTO<» 0. 0 

5%^^A^^W*T«^«^@^7Km^^^^^»^^Ji^l!jn'l4^ 
ftt§o -^ilT, MgffltflttO. 0 0 1 - 0. 0 5 % (-M£l<«, 0. 

oio%-o. 040%) £5t$e>n5. 

Nb : 

**»*©T?j^Hfc*:i;TiSiip-r**«, *-<b«^ i. o%^^^^^w*t^^ 

NiS^l:$*n5Nbfil. 0jg~6XtO£8&&tt£.Hi#SL<fcj:l. 1 
-3. 0%*iT^§, 
Mo^cfctXH f : 

fitf^s^f feoo^ o. 5 %i^±(D^mm-c\tm^m^it-r^rcibizm 

Lfc^T, MoO^lSO. 01jg-0. 5%*^ (-S#£L<fct, 0. 

i^~o. 5%7feif) i^^&n^c 
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HEfcKHfttO. 0 1 %U±.<Dt^m-V9J}M^mth(D(D, 0. 1 %%M?t% 

Ifc^T, HfOMlttO. 0 1%~0. 1% (-B$?£b< 
ti, 0. 0 2~0. 0 5%) t^J6e.tl^>o 
F e^Scfc^S i : 

Ifc^oT, FeO^tlttO. 1%~10% (-■$?* IXfct 0. 5~ 
4. 0%) t^fe^n-So 

A#jntt***{bt" ^OTf?SL<^ bfc/ibT, Si 0. 0 1% 

~o. 1% (-jpsf*b<tt, o. 02-0. 05%) t^e»n§ 0 

C : 

o±Rgfcio. o 5 %i^j6e»n^o 

<ft*A) 

T»j»b»iibT»$ : 1 2mm<7H >zfy hfcftMKLfc. £<M>^yN£l 
2 3 0°CT1 0B#MJ«fc*Hfflg£JfcU 1 0 0 0 - 1 2 3 0 °C©f&a 

U $e»(ci 2 0 0t:T3 O^Mft^l/*ttXni-*CtK:«tf3H*ftfflgSri6 

#T3*3§eSN il^SAl~A2 1, Jfc&N il^fACl~AC 1 1* 
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N i MitAU 1 ~AU 3 mtbfc. ^ne.*5!^N i S£#4£A 1 ~A 2 
1, tfcil&N iMiSAC 1~AC 1 l$3«fctffi£*N iS^^feAU 1-AU3 
S-tn-enitt: 10mm, & : 5 0 mm<D^tc:^»f bT@ig{k^ilfr&^l! 

litSfcfell, tulB^BJN i»^1SAl~A2 1, ttftNiX^SAC 
1~AC 1 l*«fctffi£*N iS^SAUl~AU3S 5 5 0tfcl0 0 0B$M 
iS^fCD^iaa&JfibfcCD^, £;ft£>£l$: 10mm, ft: 5 0mmOtM 

*fc<A^fn-f c-2 7 6.^*^-- u-?t Lfamm<DMMmmw% 

5i5fclfe-3TH5. ^bC, M^©J»iSI£&«K::W§/\X^n-f C-2 7 

(Aa) K*#iftiLT, »£Jt : 5 5 0°C, Bti : 4 OMP a, ®WWtm 
ft: 8ppm©^^#7j<t«: 0. 2 mo I/kg, MMft : 0. 2mol/k 

XtO^ C-2 7 6<g}Cj±AU /Ufn-f C-2 7 6f ^©VX^^7>ii^ 
#7X^K^«^*:6 g/mi nTSiEn*«fc5fc:«!lffllbTte«l»^i@fe^ 
7K5iit£;MU C10£#Tfc:fcVsTffiflB2M8EN il^MAl~A2 1, J± 
feN i l^ifeAC 1~AC 1 lcfeitffiBfeN ii^fiAUl-AU3*6& 
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ftt^fcJ6(C« tufB^fS^N i SpitA 1 ~A 2 1 , tb^NiS#^«ACl 
-AC 1 l*3<fc^*N i S^ftAU 1 ~AU3fre>ft5l$&#SS&H-£±i£ 

l~A3{C^bfco 

(Ab) KlfcigJftfcLT, »St#J&S : 5 5 0°C, J±*:40MPa, m^MM 
ft : 8 p v>m<D&mRfc\zMWt : 0. 4mo 1/kg, 7»>S: 0. lmol/ 

£*«sn*jett##*** car, GB35f^^jatt**«u»ttift»*i:^3) 

SfflALfc.WIBdlEaSICJBftttttSttC^^SA^T-P-r C-2 7 6tfrt$0G 
B^^^#3a»^**«ttlfc»«^iliEM: 6 g/m i nT&nsfttWftMnaBM?- 

S^tAC 1~AC 1 1^3cfc«*N iI^AUl~AU3^f.f^Hi 
0 0^M«Kr-rSd4:te:«fc0, tt»«f«T«^bfcK**tt»M- 

3 id^fo 

it^fcfeU, ftffB^BJN iI^SAl~A2 1, MNiS^MACl 

~ac 1 i*«tt^!*N i m&ikmAiii-Axj 3frbfc%mj}mmfr%±m 
^vmzmA 1 ~a 3 iz^-r. 
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3&Ai~A3fc^<*nfc»*#>5, *^0jn ii^iM~A2 in, mm 
imumfr «n i s^sau 1 *i^Au 2 tjt^Ti* 

*n i s^#au 3 \z&s<T*mnN i s^#ia 1 - a 2 1 (Dmmmmfrv 

f W3fc D ©SIi'>i»t^ 6, *5S§8N i 1M«A1~A 

nfcJtifeN i g£&l£AC 1~AC 1 1 ©S^Mlit^jt^B^tt^^TOSi^ 

TjgffibfciibTffS : 1 2mm<D-^>zly h^itfc 0 
2 3 0tTl OI^M^K^f»itta&Jfib, 1 0 0 0 - 1 2 3 0"C©ttfflrtfc## 
b&/5*£, 1 lEl©^MJE8ETlmm©ai$&^$#00, l»5mml?t 
U £ 6(3 1 2 0 0°CT3 OftlHfitJSbzRSfeAn?- S JLfcfc<fc D H»ft;4&3&ifi 

#f <5#fg93N i S£^B 1 ~B 2 1 ; Ji&N i S£&&B C 1 ~B C 1 1 * 
fe»bfc.£e>fc, SB 3H^$n^M^f )¥£ : 5 mmWt-£ rffik© 
N iS^MBUl~BU3^f L/i^tie^N ii^ilB 1 ~B 2 
1 , J±$£N i S"&:£*B C 1~BC 1 1&J;«*N iS^lBUl~BU3 
£*n^ftffi : 10 mm, *R : 5 OmmO^ftt^Sf bTH#fttfttlfe>%-*f^« 

b£. $ e> t,^«K^wMB^7K»Sfc^-r*»fttttR«-rftssfto*»* 

SWt5fc8&£, ffjfS^BJN i &&&tiLB 1~B 2 1, tfc«NiS-&&&BC 
l-BCl l*S«fctffiE#N iS^«BUl-BU3^6S:5S»mi 5 5 0 °C 
C10 0 OI^Mft^Ol^aMS&lfebT^ttttlftM-Sf^fibfc. 

ffl^bfe, zL<Dmftm<oK±&*&mfctenz>\*TU'( c-2 7 6 w©-«>e> 
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&D>AX^CK C-2 7 6§©rtfflJOKII»*tt^©SiSft§5l^T?#S«fc"5f' 
ft^WS. $^:/Ufo-f C-2 7 6tfffiK:Ktt5nfck-:?-fc<fc9&»i& 

***jn i^n§j;5i:&aTi5^ nmmm & m g ® a* * c t #t £ 
mztt?z!$teL&ik*ft?ft a &Mtm#LtLrs m#um: 5 5 o°c, 4 0 

MP a, *g#g?i!5fi : 8 p pm£>jgBflMcfc:ii8fe : 0. 0 5 m o l/kg&mG 

Ifei&tt^S) ^/BScLfc,, lWIBPCBSfctt^^'>>^#ji»^*«»tt 
J^^^i5fE®M©Jl^!^S»t^^§A^5 : -P^C-2 7 6fHEEAUUr 
P-TC-2 7 6Wl^g|?©PCB^7^«^V^ + ^>^miS^7K^«m^^^ 
tfEft: 6 g/m i n T*ffin% <k 5 t0JPbT^W^^r^7Km^&^^ U £ 
©^T^*5^TfjE*%0JN i *^^^SB 1-B21, ttl&N i S£rM£B C 
1~BC 1 l£>J;Uq£*N i^MBU l~BU3^^5BSfttK»H-S 

£^H£;gB 1~B 3 fc^To 

flfifSfcak:, fuf3*fPJN i S£#^B 1~B 2 1, tktNiS^lBCl 
~BC 1 l:fe«fctfft*N i S^^IBU 1 ~ B U 3 ^ S^;l>St%!]tf KlJt^il 



WO 03/057933 



PCT/JP03/00075 



«|u 

ogtt 


teg Q 
ffi:^ as 




m 


m 


























■W <4rtf ffl* 

3S fi » 

te 

jft i: 












































g 

IS 


•~ K- k- 


1 


i 


m 


as 




IS 


In 

if! 


m 


IS 
$5 




1 


SB 






# 

u 


S 


s 


s 


s 


s 


s 


s 


5 


S 




s 


S 


s 


s 


CO 


s 
<= 


- 








1 


1 








- 


- 


- 


• 


0) 
Ph 




1 








. 


1 




- 






■ 






1 

m 

o 

AJ 


o 


■ 




■ 


• 






1 




i 


■ 










a 
































s 
<= 


1 


s 


§ 


s 


s 


1 


1 


§ 








1 


1 

o 


bo 

a 


s 


s 


s 


s 


s 


§ 


1 


S 




1 


§ 


I 


o 


1 

d 






s 




s 














s 






s 






1-4 

O 










i 




34.2 
34.7 


i 










5 


a 
# 




5 




s 


s 


s 














5 





PCT/JP03/00075 







|l 

























M4« 
^ Q G 



pi 



2 <□ 



§5 



5 3 



.. m 

dlls? dlb? -lib? /lib? dlls? 

?§3 75$ v§3 



SSSS5 



1 1 Hf If I? If If If # 



sis 



sssssss 



M If t£ 



sslss 



S5 



s £ s g 



ft) -Jon 

AJ 11$ 

to 

II 

i 

? AJ 



! 



WO 03/057933 PCT/JP03/00075 



-k z% W 
[>/ m tj 



teg g 



# # # # # -IHP 



^ G S 



4^jp & # # # ^ 



ft fg £ 

35 K-K- 



E- 
U 



£ in 



11 



Is 



5^5 



g|gjg|gB]B|B 



as 



.. In 

JESS 



~3 



I 

2- O 



up <rn 



Q K- 



WO 03/057933 PCT/JP03/00075 
31 

SB 1~B 3 fc5*£ftfc*S*j&>5, *^5JN iS^tBl~B 2 1 te, mm' 

imuwifrwmmmft>b, i s^mbui &&ztB u 2 tjt^x?L 

J±i&N i S£#1£B C 1 ~B C 1 1 ©lamb^^OM^tt^^OT^M^ 
(?JN§C) 

2 3 0tTl 0B$M^&©^K{b^M3I£Mb, 1 0 0 0 - 1 2 3 0*C©f£Hft 
tf£j#b&/^6, 1 0O^WJ±MT lmmOg^SS^^f^, MWS:5m 
mUiU $eC 1 2 0 0tT3 0 #ra##b#ttAttT3 £ £ D Hfctffcffl 

JisiBbfc©^, si^x^ u-ir# 6 o o-vmmirz>z.t\z&t), *^kni 

S£#^C 1-C42, Jt«N il^MCC 1~CC 1 1 fe«t^^N i S£ 
& IS C U 1 ~ C U 3 £ flsfi b o 

cme^^N im-s&mc i~c4 2, jt«N las^&igcc i~cc 1 1 

(C3 0%(Dj£T*T^WJ±MU, «l^ft3. 5mm»$©«S^«bfc. 
^£^$rbT« : 4mm, 4mm, S£ : 3. 5mm©^^f t§SM 

MfB*f^N iS£#tJxC 1~C 4 2, Jt&N i 
SCC1-CC1 l£.ktfft*N il-&MCUl~CU3^4 5 Ottl 0 0 

o oNFRsi^oi^gftfflasjfebfc©^, i^u-ft#6ooT?i*u ft$mjj 

mff£®tR£fE«b, Z<DM*W®ilsTM : 4mm, 8: 4mm, 1^ : 3. 5 
mm0^j**Wt-*ie^#^tt*Wt-«^#itiftJt*^«bfc. 
yzlz^ZyZfaimzAZ^n^ c-2 7 6 &*M!l£bfc3 1 ^>/A;*xD-r c 
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-2 7 6 0 h^V—^tbfc«Eaa0J«ftttiftSll*ffl*bfc.J10 
ill©gti«lll f ^ >/AXf C-2 7 6<Z)2S« : (Z)-^biSi£ 

§1T U if -A- 37 > £ [g|jR$ ns «fc "5 fc& o T ^ 3, 
$ e> : 5 0 0 °C, 1£J] : 6 OMP a, : 8 0 0 p pm 

mmfcymtLxma) (Drnmn^zmm-. o. 2moi/kg, u>*:o. 

2mo l/kgSffl^bfcjfi»|f*ftttJft»«i:bTffl*Lfc. H 

«E#fflft : 5 0 0t, EA: 60MPa, ?§#S^* : 8 0 0 p pm 
(iglttiitTtt) 0ffi»!Mcfc:'J>» : 0. 4mol/kg, 7yl: 
0. 1 4rao l/kg^lfc@iM^i^trafbf; 0 d©U> 
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1-0. 0 5%, N: 0. 001-0. 0 4 %, Mn : 0. 05-0. 5%£# 

i^o.o 5 %&T\zmmLrcUj&&G?zz £*&&£? zmmmsmmmR 

5 . Si%T, Cr : 2 9-4 2 %*^, T a : 1 jg~ 3 %, M g : 0 . 0 0 
1-0. 0 5%, N : 0 . 001-0. 0 4 %, Mn : 0 . 05-0. 5 %£^T 
^b, ^tMo : 0. l~2%^fl, S$#N i&&tf^aim*nV5frt> 
fcQ^nim7fMm£LTt&ftZ>cmZQ. 0 5%^Ti3fISbOlJ}Sc£WT3 
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6. ifS%T, C r : 2 9-4 2 %*$t, Ta : 1®~3%, Mg : 0. 0 0 
1-0. 05%, N: 0. 001-0. 0 4%, Mn : 0. 05-0. 5 
fU $&HFe : 0. 05-1. 0 %&&X$S i : 0. 01-0. \%<on<0 

feibtt^n^ci^o. 0 5%^T£ligL£M£^T£c:<h£#ft<hT 

7. j|ft%T, C r : 2 9-4 2 %*ii, Ta: 1|~3%, Mg:0. 00 
1-0. 0 5%, N : 0. 001-0. 0 4%, Mn: 0. 05-0. 5 %£# 
WU £e>£Mo : 0. 1-2%£#WU ^^CFe : 0. 05-1. 0 %& 
£ZfSi:0. 0 1-0. 1 %©^©ll^fcti2imb, &SB#N i 43 J: 

8. 8f^«4, 5, 6Xtt7 fc|3«©N i 

9. H1;%T, C r : 3 6^-4 2 %*S, W : 0. 0 1 M~ 0 . 5 %*#§, 
Mg : 0. 0 0 1 -0. 0 5 %, N: 0. 0 0 1-0. 0 4%, Mn : 0. 05 

~o. 5%£^rwu »as#N i&&zf7Fns&^mfrzfei). ^nsm^mvat 
iTt^n^ci^o. o 5%&T\zmwLtzM%%tz>zt%&m.t'fz>®k 
mm^mmm^mmTrmmiimmmmzmnfcN i 

1 0. St»%T\ C r : 3 6M-4 2%*S, W: 0. 0 1 M~ 0 . 5 %*S, 
Mg: 0. 001-0. 0 5 %, N: 0. 001-0. 0 4%, Mn:0. 05 
-0. 5 %£^WU $bll, Nb : 1. 0i~6%^fb, WNi^i 
tf^ pJM^FMt)^ Sfc 0 , ^Blift^ttft t LT^^n§ C|^0.05 %£AT£1H 



WO 03/057933 



PCT/JP03/00075 



1 1. «1:%T, C r : 3 6i~4 2X**t, W: 0. 01i~0. 5%*S, 
Mg:0. 001-0. 0 5 %, N: 0. 001-0. 04%, Mn : 0. 05 
-0. 5%%^L, $SH< Mo : 0. 01-0. 5%*S*«fc^H f : 0. 

0 1-0. 1 % 01*3 0 lt^fc«2f^fb, SSB#N i £<fctf^Rjffi^*M& 

N i S^^o 

1 2. C r : 3 6jl~4 2%*?f§, W: 0. 01@~0. 5 %*«, 
Mg : 0. 001-0. 0 5 %, N: 0. 001-0. 0 4 %, Mn : 0. 05 
-0. 5%£*a^L, 3 St, F e : 0. 1-10 %&£tfS i : 0 . 01-0. 

1 * 0 ft 0 1 fc tt 2 U BSSIWN i & cfc * nJJS^ttW^ 6 & 0 , 

^njM^FiiifitiibT#^n§cs^o. o 5%vAT\zmmbt£®.i&%GT%z.t 
^m^tr^mmm^mmm^mmyxmmtsm^mnmzmnrzN i 

1 3. mm%X\ C r : 3 6jg~4 2 %*$t, W: 0. OlI-O. 5 %*S, 
Mg: 0. 001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn: 0. 05 
-0. 5%^-a^L, Nb : 1. 0i~6%^f b> Mo : 

0. 0 1-0. 5%*ii s i^Hf : 0. 0 1-0. 1 %0ft0 lgSfctt 2@ 

§C1§0.0 5%^T(3iiSU7c«^Wr§-t^#©iT§«^^ 

1 4. KM%T, C r : 3 6g~42%m W: 0. 01^-0. 5 %*^, 
Mg : 0. 001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn : 0. 05 
-0. 5%£#WU SSfc, Nb : 1. 0i~6%^f b £b£, Fe : 
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0. l~10%££^Si : 0. 01-0. 1 %®fa® H^fcS2I^f L, 

1 5. mm%r\ Cr:36i~4 2 %*$t, W: 0. 0 11~0. 5%*^, 
M g : 0 . 001-0. 0 5 %, N: 0. 001-0. 0 4%, M n : 0 r 05 
-0. 5%£<aWU Mo:0. 01-0. 5 tfH f : 0. 

0 1-0. 1 * ©ft® lltfcS2l^ML, £ 6 F e : 0. 1-10% 
^tfSi :0. 0 1-0. lX©rt0ia*fctt28£«&#U »ffi#«N ifc 
J; ^ Rl***fi*# £> fc 13 > * £ L T# Sn§ C 0 . 0 5 % £TF 

1 6. C r : 3 6jg~4 2%*^, W: 0. 0 1 j@~ 0 . 5 %*$t, 
Mg : 0. 0 0 1 -0. 0 5 %, N: 0. 0 0 1 - 0. 0 4%, Mn : 0. 05 
-0. 5%^fL, SSfc, Nb : 1. 0 jg~ 6 % £<a^ U Mo : 
0. 0 1-0. 5%*|*itfHf :0. 01-0. l%0^0lS*fc«2l 
££#L, $61:, F e : 0. 1-1 0 %&&ZfS i : 0. 01-0. lXCrt 

mmthx^^nzcm* o. o 5 %^Tti^L/bM£#T3£££^t£ 

17. 10, 11, 12, 13, 14, 1 5X&1 6 t|Bic©|i^ 

1 8. 3tM%T, Cr : 2 8 jg~ 3 4 W: 0. 0 %*<$!, 

M g : 0 . 001-0. 0 5 %, N: 0. 001-0. 0 4%, Mn : 0. 05 

-o. 5%£it#u aawN i^^xs^m^mm^t^^o, ^m^umt 
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1 9. KtXT, C r : 2 8^~34%m W: 0. 1 jg~ 1 . 0 %*$t, 
Mg: 0. 001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn : 0. 05 
-0. 5%£^#L, 

SSfc, Nb : 1. 0i~6%mt, BffitfN i £ «fctf^liJ3tt^*fift)&> 5 
^t)^pJiffi^*fi^i:LT^*nscft&0. 0 5 %^T£pgLfcK£}Tr5 

2 0. Cr : 2 8g~3 4%m W: 0. 1 fi~ 1 . 0 %*$t 
Mg : 0. 001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn: 0. 05 
-0. 5%£^WU 

$5H, Mo : 0. 01-0. 5 %*ft, H f : 0 . 01-0. 1 %CD 1 

2 1. Cr : 28i~3 4%m W: 0. 0 %^?j£t, 

Mg: 0. 001-0. 0 5 %, N : 0 . 001-0. 0 4%, Mn: 0. 05 
-0. 5%£^#U 

SSfc, Fe: 0. 1-10%, Si : 0, 01-0. 1 % © 1 @i§;fcte 2 @ 

§ci^o.o 5XKTfciisbfcari&*^-r*c:a:SiKFafr%^«iK^wj@ 

2 2. Stft%T, C r : 2 8^-3 4%*^, W : 0. lj£g~l. 0 %*S, 
Mg : 0. 001-0. 0 5 %, N : 0 . 001-0. 0 4%, Mn : 0. 05 
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-o. 5%£^rWU 

Nb : 1. 0l~6%mb, 
Set Mo: 0. 01-0. 5%*$5, Hf : 0. 01-0. l%Ol!t 

2 3. SI^T, Cr : 2 8l~34%m W: 0. 1 jg~ 1 . 0X*», 
Mg: 0. 001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn : 0. 05 
-0. 5%£*a^U 

SSKI, Nb : 1. 0j@~6%£^WU 

Set, F e : 0. 1-10%, S i : 0. 0 1-0. 1 %0 1ilfctt2l 

^c-t^o. o 5 %&T\zmmLtzu&zm?zzt&wwLttzmmwti$&m 

2 4. Cr : 2 8 jg~ 3 4%*$t, W : 0. 1 j@~ 1 . 0 %*«, 

Mg: 0. 001-0. 0 5 %, N : 0. 001-0. 0 4 %, Mn: 0. 05 
-0. 5%£<aWU 

Set, Mo : 0. 01-0. 5%*$!, Hf : 0. 01-0. IX© 1«* 

Set, Fe:0. 1-10%, Si : 0. 01-0. I%©lffi£fcte2 31 

£^tu sbb^n i ££a^M^Mt!^e&D, ^m^m^thx^^ti 

§Ci^0.0 5%^TfcPSLfc«^WT^-i:^it#miT^M^^^ 

2 5. Kft%T, C r : 2 8 jg~ 3 4%*^, W : 0. 1 j®~ 1 . 0 %*$t, 
Mg : 0. 001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn: 0. 05 
-0. 5%£^WU 

Set, Nb : 1. 0l~6%^fb, 
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Mo: 0. 01-0. 5%*$t, Hf:0. 01-0. 1X0 IS* 
Fe : 0. 1-10%, Si : 0. 01-0. I%©li^fcfi2l 

2 6. Hf^3S18, 19, 20, 21, 22, 23, 2 4 Xtt 2 5 tfi«©N 
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